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(57) Abstract 



MS 



A mobile (MS) desires registration in a mobile telecommunication network (MSC&BSS) and a calling subscriber simul- 
taneously requests a speech connection to the mobile (MS). The mobile requests a signalling channel (SDCCH) through an access 
procedure, and the network (MSC&BSS) assigns the channel. The mobile requests registration on the signalling channel 
(SDCCH) and receives an accept message (26) from the network. When a call is waiting, the network (MSC&BSS) retains (61) the 
signalling channel (SDCCH) and the mobile (MS) receives (62) a message to this effect. The mobile (MS) accepts the call (62) by 
sending a message to the network (MSC&BSS) over the signalling channel (SDCCH). The mobile (MS) may have a frequency 
range capability which exceeds a standard frequency range. The network (MSC&BSS) requests (63) information concerning the 
frequency capability of the mobile (MS) and the mobile (MS) answers (64) the network (MSC&BSS) and the network assigns (65) 
a speech channel (SPEECH). The network informs (65) the mobile (MS) of the speech channel (SPEECH) and the mobile 
switches to this channel (SPEECH) from the signalling channel (SDCCH). The method has the advantage of shortening the time 
taken to set-up the speech channel (SPEECH), by retaining the signalling channel (SDCCH) after registration 
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A METHOD OF TRAFFIC CHANNEL ASSIGNMENT IN A MOBILE TELE- 
COMMUNICATION SYSTEM 

TECHNICAL FIELD 

The present invention relates to a method pertaining to a mobile 
5 telecommunication system for assigning a traffic channel to a 
mobile station which requests registration of its position in the 
land stationed network of the mobile telecommunication system, 
wherein the mobile has control over at least some of a number of 
possible functions in the mobile telecommunication system, and 
10 wherein a calling subscriber requests to be connected to the 
mobile via the network, said method comprising the following 
method steps: 

- the mobile requests the assignment of a signalling channel from 
the network through an access procedure; 

15 - the network assigns the signalling channel and sends infor- 
mation concerning this channel to the mobile; 

- the mobile switches to the signalling channel and requests the 
registration ; 

- the network registers the position of the mobile and transmits 
20 an accept message to the effect that the mobile has been accepted 

by the network and also a connection establishment message to the 
effect that the requested connection awaits; and 

the mobile checks the connection establishment message and 
confirms that the connection requested is accepted. 

25 The invention also pertains to a corresponding method in a mobile 
telecommunication system when assigning a traffic channel to a 
mobile station which calls for registration of its position in the 
land network of the mobile telecommunication system in which the 
mobile requests to be connected to a called subscriber via the 

30 network. 

BACKGROUND ART 

Mobile stations which are included in a mobile telecommunication 
system may have mutually different properties with regard, for 
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instance, to the radio power of the mobile, the frequencies 
controlled by the mobile, or the possibility of the mobile to 
utilize some form of encryption algorithm. The land network of the 
system may correspondingly also have different properties within 
5 different geographical regions. The mobiles and the land network 
exchange radio messages concerning their respective capabilities , 
so as to enable the capacity of the mobile telecommunication 
system to be used effectively when establishing radio connections 
between the network and the mobiles . 

10 A general description of the construction of a mobile telecom- 
munication system is given in the recommendation GSM 01. 02 , 
version 3.0.0. The land stationed network is constructed of mobile 
switching centres which are connected to a telecommunication 
network, for instance a public telecommunication network, and also 

15 to a plurality of base station systems. The network is divided 
geographically into registration regions each comprising a plu- 
rality of cells. A base station system has a plurality of base 
radio stations and is able to serve one or more registration 
regions . 

20 A general description of how a traffic channel is assigned in the 
mobile telecommunication system is found in "CME 20 SYSTEM 
TRAINING DOCUMENT" , EN/LZT 120 226 R1A, Ericsson Radio Systems AB, 
1991. This channel assignment for the European mobile telecom- 
munication system, GSM- system, is described more specifically in 

25 a document ETSI/GSM 04.08, version 3.13.0. In general , this 
channel assignment can be described in the following way. A mobile 
requests registration of its position in the network, for instance 
when the power of the mobile is switched on or when the mobile 
comes within the range of the base radio stations in a registra- 

30 tion region. The mobile requests a signalling channel through the 
agency of an access channel and is assigned a signalling channel 
by the network and then switches over to this channel. The mobile 
states certain of its capabilities on the signalling channel in a 
first classification message, for instance its power class. The 

35 mobile receives an acceptance message from the network, the 
signalling channel is released and the mobile listens. When the 
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mobile later desires a connection, a new procedure is carried out 
with access, signalling channel assignment and the assignment of 
a traffic channel for the connection. In this procedure, the 
mobile again states its capabilities in a second, expanded 
classification message, for instance the frequencies controlled 
by the mobile and whether or not the mobile is able to receive a 
so-called short message. 

It may happen that the mobile requests registration and, at the 
same time, also requests permission to use the signalling channel 
when registering in order to establish a traffic connection 
channel. For instance, the mobile operator switches on the power 
and, at the same time, dials a number to a paged subscriber. It may 
also happen that the network has a request for a connection from 
a subscriber to the mobile when the mobile requests the registra- 
tion. In this case, the system is able to establish a traffic 
channel for the connection between the mobile and the network. 

DISCLOSURE OF THE INVENTION 

According to the present invention, attention is paid to the 
posiibility of problems occurring in a GSM-specif ied mobile 
telecommunication network when establishing a connection that is 
immediately associated with the registration procedure . When 
registering a mobile, the information obtained by the network via 
the first classification message concerning the capacity of the 
mobile is relatively scanty. When the network has a request for a 
connection, this connection is established without the mobile 
giving further information concerning its capacity. If, instead, 
the mobile requests a connection in conjunction with the registra- 
tion request, full information concerning the capacity of the 
mobile is transmitted to the network. This information, however, 
is not available to the base station system which makes the 
channel assignment. When the capabilities of the system are 
increased with new or extended functions, for instance a relevant 
increase in the frequency band of the GSM-system with AF « 10 MHz, 
the additional functions will be poorly utilized. The network and 
certain mobiles obtain greater capacity by being equipped with the 
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additional functions, for instance the new frequency band or the 
ability to receive short messages. This new capacity cannot be 
readily utilized when establishing a radio connection in con- 
junction with registration. In order to enable all functions of 
5 the mobile to be utilized, it is necessary with present-day 
signalling procedures according to the GSM-system to terminate the 
registration procedure and establish a new signalling channel. 
This prolongs the time taken to establish a connection in con- 
junction with registration. If the signalling channel established 
10 in the registration procedure is retained in order not to prolong 
the connection establishing time, not all of the functions of the 
mobile are utilized. 

The problem is solved in accordance with the invention in that 
during the registration procedure, the network asks the mobile on 

15 the signalling channel already established for information 
concerning those functions over which the mobile has control. 
According to an alternative, the base station unit receives 
information from other parts of the network, for instance from a 
mobile switching centre, with respect to the ability of the mobile 

20 to utilize the additional or extended functions. 

The invention is characterized by the characteristic features set 
forth in the following Claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be described in more detail with ref erence 
25 to an exemplifying embodiment thereof and also with reference to 
the accompanying drawings, in which 

Figure 1 illustrates schematically the geographic construction of 
a cellular mobile telecommunication system; 
Figure 2 is a schematic illustration of a base station unit; 
30 Figure 3 is a diagram showing time slots in a time-shared radio 
channel; 

Figure 4 illustrates a signal sequence in a time slot; 

Figure 5 is a diagram which illustrates the construction of a 

logic, time-shared radio channel; 
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Figure 6 is a flow diagram of a known registration procedure; 
Figure 7 is a flow diagram of a known procedure for connecting a 
call ; 

Figure 8 is a flow diagram which illustrates an inventive method 
5 for establishing a connection requested by the network; 

Figure 9a is a flow diagram which illustrates an inventive method 
for establishing a connection requested by the mobile; 
Figure 9b is a flow diagram which illustrates an alternative 
inventive method for establishing a connection requested by the 
10 mobile; 

Figure 10 is a block schematic which illustrates a first clas- 
sification message; 

Figure 11 is a block schematic which illustrates a second, 
extended classification message; 
15 Figure 12 is a block schematic which illustrates a mobile station; 
and 

Figure 13 is a block schematic which illustrates the land statio- 
ned network of the mobile system. 

BEST MODES OF CARRYING OUT THE INVENTION 

20 Figure 1 illustrates the geographical construction of a mobile 
telecommunication system which includes two separate registration 
regions Rl and R2. A mobile station MS which desires to carry-out 
traffic procedures via the mobile telecommunication system must 
register in one such registration region, as described in more 

25 detail below. The registration regions are divided into cells C, 
each accommodating a respective base radio station BTS. The base 
radio stations are connected to base control units BSC via lines 
11. The base control units are connected by lines 12 to a mobile 
switching central MSC, which in turn is connected to the switch- 

30 board VX of a public telephone network. A stationary subscriber Ab 
in the public telephone network is connected to the switchboard 
VX. The base radio stations BTS, the base control units BCS, the 
mobile switching centre MSC and the connection lines 11 and 12 
together form the land stationed network of the mobile telecom- 

35 munication system. The mobile MS is shown in three different 
positions in Figure 1, referenced A, B and D. 
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Figure 2 is a simple block schematic which illustrates a part of 
the land network. The mobile switching centre MSG is connected to 
a base station system BSS via the line 12 . This base station system 
includes the base radio stations BTS which are connected to the 
5 base control unit BSC via the lines 11. 

Separate mobile telecommunication systems are constructed in the 
manner illustrated in Figures 1 and 2, at least in principle. This 
also applies to the European mobile telecommunication system 
described in more detail in the aforesaid GSM-recommendation GSM 

10 01.02. This mobile telecommunication system has been assigned a 
frequency band of F = 890-960 MHz which is divided into a larger 
number of frequency pairs which are essentially used as duplex 
channels. In turn, the frequencies in the GSM-system are time- 
shared in eight recurring time slots , as illustrated in Figure 3 . 

15 In this Figure, the time is referenced T and the time slots are 
numbered from 0 to 7. Most of the frequencies are used to establish 
traffic connections between stationary and mobile subscribers , for 
instance for speech messages or data messages. A smaller number of 
the channels are used for signalling purposes between the network 

20 and the mobiles. 

Figure 4 illustrates a signal sequence SS in the GSM-system for 
one such signalling channel, a so-called broadcast channel 
designated BCCH. This channel is unidirectional and is transmitted 
continuously from the base radio stations BTS at different 

25 frequencies for the individual cells C within a given area. The 
signal sequence SS is transmitted on the time slot having number 
0 and is divided into two halves* The left-hand half in the Figure, 
to the left of the chain line, is common to all of the cells in a 
registration region, Rl or R2. This part of the signal sequence SS 

30 includes, for instance, a sequence LAC which identifies the 
registration region concerned. The right-hand half of the sequence 
SS includes a part CI which identifies a cell C. 

Figure 5 illustrates a further signalling channel, which is 
normally designated SDCCH. As in Figure 3, time is referenced T 
35 and the time slots are numbered from 0 to 7. The channel SDCCH is 
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a so-called logic channel which is comprised of four O-numbered 
time slots , as illustrated in the Figure with chain lines. The 
group containing the four time slots in the channel SDCCH re- 
occurs at regular intervals and is utilized by the mobile MS in 
5 Figure 1. A plurality of intermediate groups of four O-numbered 
time slots are utilized for other purposes, for instance for 
signalling to other mobiles. It should be noted that the signal- 
ling channel SDCCH is two-directional and has two separate 
frequencies for communication between mobile and network and 
10 between network and mobile respectively. 

Before the mobile MS can obtain a telephone connection via the 
network in Figure 1, it is necessary for the mobile to be registe- 
red in the registration region concerned. This registration is 
effected when the mobile MS is in an activated state and ap- 

15 proaches the registration region Rl from the position A and comes 
within the range of one of the base radio stations BTS. Registra- 
tion is also effected when the mobile is located in the registra- 
tion region, the position B, and is then activated, or when the 
activated mobile moves to the position D and crosses the boundary 

20 of the registration region R2. The purpose of registration is to 
inform the network as to the position of the mobile therein and 
also for the network to check the authorization of the mobile. The 
mobile also sends certain information to the network, concerning 
the functions over which the mobile has control, i.e. the functio- 

25 nal capability of the mobile, for instance its power capacity and 
which encryption algorithms it is capable of handling. 

As before mentioned, the invention highlights those problems which 
occur in registration procedures in the aforesaid GSM-specif ied 
mobile telecommunication system when the mobile or the network 

3 0 requests the establishment of a call connection or a data- 
transmission connection at the same time as requesting registra- 
tion. In order to explain the invention more closely, the regis- 
tration and the establishment of a call connection will be 
described below in four different sections with reference to 

35 Figures 6-11: 

- Registration without establishing a call connection. 
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- Establishing a call connection upon completion of registration. 

- Registration together with the establishment of a call connec- 
tion requested by the network. 

- Registration together with the establishment of a call connec- 
5 tion requested by the mobile . 

Registration without establishing a call connection , Figure 6 

Figure 6 is a flow schematic which includes function blocks. The 
blocks to the right of the Figure are framed with chain lines and 
belong to the network and are referenced MSC&BSS, whereas the 

10 framed blocks to the left belong to the mobile MS . The arrowed 
lines between the right and the left half of the Figure indicate 
radio connections. In a block 21, the base radio station BTS 
transmits on the broadcast channel BCCH. The mobile MS requests 
registration as described above, for instance by the mobile 

15 operator switching on the mobile power when the mobile is in 
position B, as illustrated in block 22. The mobile listens on the 
channel BCCH and requests a connection on the signalling channel 
SDCCH, through an access procedure on the access channel RACH, 
Random Access Channel. The mobile then takes a listening mode and 

20 listens on a channel designated CCCH, Common Control Channel, 
which is transmitted by the base radio station BTS. The network 
pages the access channel RACH and receives on this channel the 
request from the mobile MS for a signalling channel SDCCH, as 
illustrated in block 23. The network then assigns and activates 

25 the signalling channel SDCCH and transmits to the mobile MS on the 
channel CCCH information concerning this channel, for instance 
frequencies and time slots . The mobile MS receives the information 
concerning the signalling channel SDCCH on the channel CCCH, as 
shown in block 24. The mobile MS now switches to the given 

30 frequencies and the given time slot of the signalling channel 
SDCCH, which is bidirectional. The mobile MS sends its request to 
be registered by the network on the channel SDCCH. This request 
includes a first classification message MSCM1, Mobile Station 
ClassMark 1, which is signif icant in obtaining an understanding of 

35 the present invention. This message is described more precisely in 
the GSM-specif ication GSM 04. 08, version 3.13.0, and is again 
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illustrated through the agency of a block schematic in Figure 10 . 
The classification message includes a binary-eight block 31 which 
denotes that the message concerned is the classif ication message 
MSCM1. That part of the message MSCM1 which is transmitted in the 
registration request is comprised of a block 32 which denotes the 
revision state of the mobile, a block 33 which states whether or 
not the mobile has control over the given encryption algorithm, 
and a block 34 which states the power class of the mobile. The 
block 31 is not transmitted when requesting registration. The 
network receives the registration request of the mobile MS, in 
accordance with block 25. An exchange of signals then takes place 
between the mobile MS and the network on the signalling channel 
SDCCH. This exchange of signals is not illustrated in detail in 
Figure 6, but is merely indicated by two counter-directional 
arrows. This exchange of signals includes, for instance, a check 
from the network that the mobile MS is authorized to carry out 
traffic in the network. The reader is referred to the specifica- 
tion GSM 04.08 for more details of this signal exchange procedure. 
The network accepts the mobile MS and informs the mobile on the 
signalling channel SDCCH that the request for registration made by 
the mobile MS is granted. The mobile MS receives the acceptance of 
its request in accordance with a block 26. In accordance with a 
block 27, the network sends a message to the mobile MS on the 
signalling channel SDCCH to the effect that the signalling channel 
shall be released and itself effects this release. The mobile is 
now registered in the network and releases the signalling channel 
in accordance with block 28, and listens on the channel CCCH in 
accordance with block 29. 

It should be noted that the registration procedure according to 
this section follows a procedure known from the GSM-specif ication. 
The given signalling channel having the standard designation SDCCH 
can be replaced with other similar logic channels. 
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Establishing a call connection upon completion of .registration. 
Figure 7 

Figure 7 is divided into a left and a right half, similar to Figure 
6. It is presupposed that the mobile is registered in the network 
5 and that the subscriber Ab in Figure 1 wishes to call the mobile 
MS* The subscriber Ab is connected to the land network of the 
mobile 

telecommunication system via the public telephone network and its 
switchboards VX, so that it can be connected to the mobile MS. As 

10 described above, the mobile MS listens on the channel CCCH, as 
illustrated by block 29 in Figure 7 . The blocks shown to the right 
in this Figure also belong to the land network and the blocks shown 
to the left of the Figure belong to the mobile MS. In accordance 
with block 41, the base radio station BTS transmits a mobile 

15 paging signal on the channel CCCH. The mobile MS receives the 
paging signal in accordance with block 42 and requests to be 
assigned the signalling channel SDCCH, as described with reference 
to Figure 6 and in accordance with blocks 22, 23 and 24. This 
procedure is solely shown in the Figure by the channels RACH and 

20 SDCCH and a block 43. The mobile MS responds to the paging signal 
on the assigned channel SDCCH, in accordance with block 44. This 
response includes a second, extended classification message MSCM2 , 
Mobile Station ClassMark 2, which is particularly significant in 
obtaining an understanding of the present invention* The clas- 

25 sif ication message is described in more detail in GSM-specif ica- 
tion GSM 04.08, version 3.13.0, and is reproduced in the form of 
a block schematic in Figure 11. The classif ication message has a 
binary-eight block 51 which denotes that it is the classification 
message MSCM2 . That part of the classification message which is 

30 transmitted with the response is comprised of blocks 52-59, of 
which the block 52 states the length of the information. The 
revision state, encryption capabilities and power class of the 
mobile MS are stated in respective blocks 53, 54 and 55. The X- 
marked blocks 56 in the Figure are reserve blocks, the block 57 

35 states whether or not the mobile MS is able to receive the short 
message SM, and the block 58 states the frequency capabilities of 
the mobile MS. Finally, the block 59 is a reserve block. It is also 
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shown in Figure 7, block 45 , that the base control unit BSC in the 
network receives, reads and stores the message from the mobile MS 
and sends the message further to the mobile switching centre MSC. 
The mobile switching centre then carries out a signal exchange 
5 between the network and the mobile MS on the signalling channel 
SDCCH, this procedure being indicated solely by two-directional 
arrows in the Figure. The authority of the mobile for instance is 
checked in this signal exchange process. The signal exchange is 
terminated by the mobile being accepted and the base control unit 

10 BSC assigns a speech channel SPEECH to the connection. Because the 
extended classification message MSCM2 includes information 
relating to the frequencies over which the mobile MS has control , 
the base control unit BSC is able to choose from among all given 
frequencies. When both the mobile MS and the network have control 

15 over the aforesaid additional frequency band AF = 10 MHz, the base 
control unit is thus able to select a channel in this frequency 
band. The mobile MS receives the information concerning the speech 
channel SPEECH in accordance with block 46, switches to this 
channel and releases the signalling channel SDCCH. 

20 The method described with reference to Figure 7, i.e. the es- 
tablishment of a call connection after an earlier completion of a 
registration process is known from the GSM-specif ication. In the 
Figure 11 illustration, the extended classif ication message MSCM2 
includes information as to whether or not the mobile MS has a 

25 short-message capability and also includes spaces that are 
reserved for other functions that can distinguish between 
different mobiles . The network receives through the classification 
message MSCM2 information concerning all of the functions and 
capabilities of the mobile MS and is able to utilize these 

3 0 functions. 

Registration with the establishment of a call connection requested 
bv the network, Figure 8 

Similar to Figures 6 and 7, Figure 8 is divided into a right-hand 
part for the mobile MS and a left-hand part for the network 
35 MSC&BSS. The method illustrated in Figure 8 constitutes a first 
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embodiment of the invention. The method follows the description to 
Figure 6 up to and including the block 26, in which the mobile MS 
receives the message from the network that the request made by the 
mobile for registration has been accepted by the network. A call 
5 from the subscriber Ab waits in the network, and consequently the 
signal channel SDCCH is not released by the network, in accordance 
with block 61. The network informs the mobile MS on the channel 
SDCCH that a call will be connected. The mobile receives the 
message concerning the establishment of a call connection in block 

10 62 and carries out the necessary checks. The mobile accepts the 
call connection and informs the network to this effect on the 
signalling channel SDCCH. As will be evident from the description 
given in the aforegoing up to Figure 6, the mobile MS has sent the 
first classification message MSCM1, which contains no information 

15 as to the frequency capability of the mobile. Neither has any 
other frequency information been transmitted from the mobile MS. 
According to the invention, the network now asks the mobile MS to 
disclose the frequencies or other functions over which the mobile 
has control , in accordance with block 63 . The question is sent to 

20 the mobile MS on the signalling channel SDCCH. The mobile receives 
the query and sends the information requested to the network on 
the channel SDCCH, in accordance with block 64. The frequency 
information is read at least by the base control unit BSC, which 
according to block 65 assigns the speech channel SPEECH for the 

25 speech connection from the sub-scriber Ab to the mobile MS. This 
channel can be chosen from within the whole of the frequency range 
over which the mobile MS has control. The network sends infor- 
mation concerning the assigned speech channel SPEECH to the mobile 
MS on the signalling channel SDCCH. The mobile receives the 

30 information on the assigned channel, in accordance with block 66, 
releases the signalling channel SDCCH and switches to the assigned 
speech channel SPEECH for the call connection. 

According to this embodiment, the network has requested the mobile 
to disclose the frequency range over which it has control, i.e. 
35 its frequency capability. As before mentioned, it is now ap- 
propriate to extend the frequency band in the GSM-system with AF 
= 10 MHz in accordance with specification GSM 05.05, version 
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4.1.0, and different mobiles may therefore have different 
frequency capacities. However, the mobiles are able to distinguish 
themselves in other respects, for instance whether or not the 
short message SM is accepted. According to the present invention, 
5 the network will then ask the mobile whether or not it also has 
control over this function. The network may also ask the mobile 
whether it has control over other functions which only some of the 
mobiles will be equipped with in the future. These future func- 
tions may be functions which are transmitted with the extended 
10 classification message MSCM2 and for which reserved space is 
found, in accordance with Figure 11. 

In block 63, the network asks the 'mobile MS to disclose its 
frequency capabilities and also its ability to control other 
functions, and, in accordance with the illustrated embodiment, the 

15 response given by the mobile in answer to this question can be 
effected in two alternative ways, in block 64. According to a 
first alternative, the network sends a message with a direct 
question concerning the functions over which the mobile has 
control, for instance its frequency capability. The message 

20 includes necessary elements according to GSM 04.08, for instance 
the type of message concerned and is headed "Question relating to 
frequency capability" . The mobile replies to this message with its 
own message headed "Response to frequency question", which 
contains the requested frequency information. According to another 

25 alternative, the network asks the mobile to disclose its clas- 
sification, by sending a message headed "Question concerning 
classification". In response to this message, the mobile MS 
initiates a procedure for changing the classification, which is 
specified in GSM 04.08, version 3.11.0, and designated "CLASSMARK 

30 CHANGE procedure". Through this procedure, the mobile transmits 
* the second, extended classification message MSCM2 which replaces 

the first classification message MSCM1 sent from block 24, Figure 
6. 
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Registration with the establishment of a call con nection requested 
bv the mobile. Figure 9a and Figure 9b 

This procedure is concerned with a second embodiment of the 
invention. According to this embodiment , the network cannot be 
5 considered as a unit and it is necessary to distinguish between 
the mobile switching centre MSC and the base station system in 
order to understand the invention. Consequently, each of the 
Figures 9a and 9b is comprised of three framed columns which each 
contain blocks, of which the left column refers to the mobile MS, 

10 the centre column refers to the base station system BSS and the 
right column refers to the mobile switching centre MSC. The method 
follows the description to Figure 6 -up to and including the block 
24. Similar to the aforedescribed procedure, the mobile MS sends 
a registration request, which includes the first classification 

15 message MSCM1. In addition, the mobile sends to the network on the 
assigned signalling channel SDCCH information to the effect that 
the mobile MS wishes to establish a call connection to the 
subscriber Ab. The procedure then continues in the way described 
above with reference to the blocks 25 and 26. The network, 

20 however, does not release the signalling channel SDCCH, since the 
mobile has indicated that it desires to establish a call connec- 
tion. According to block 70 in Figure 9a, the mobile MS sends 
information concerning the desired connection on the signalling 
channel SDCCH, for instance whether the connection desired is a 

25 speech connection or a data connection. In addition, the mobile 
also sends the second, extended classification message MSCM2. The 
base station system BSS receives this information and sends it 
further to the mobile switching centre MSC, without reading or 
storing the information, as illustrated in block 71. This is in 

30 accordance with the GSM-specif ication and is illustrated in the 
Figure by extending the line for the channel SDCCH through the 
block 71. The mobile switching centre MSC receives the clas- 
sification message MSCM2 , in accordance with block 72 , and carries 
out the necessary checks. In a block 73, the mobile switching 

35 centre MSC requests the base control unit BSC in the base station 
system BSS to assign the speech channel SPEECH to the speech 
connection requested by the mobile MS. This channel assignment re- 
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quest is received by the base control unit BSC in a block 74. 
According to the invention, the base control unit BSC herewith 
asks the mobile switching centre MSC for information concerning 
the frequency capability of the mobile MS. The mobile switching 
5 centre MSC receives this request in accordance with block 75, and 
sends the information requested to the base control unit BSC. This 
unit assigns the speech channel SPEECH for the requested con- 
nection in accordance with block 76, and sends information 
concerning this speech channel to the mobile MS on the signalling 
10 channel SDCCH. The mobile MS switches to the assigned speech 
channel SPEECH, in accordance with block 77, and releases the 
signalling channel SDCCH. The base control unit BSC releases the 
signalling channel SDCCH, in accordance with block 78. 

According to one inventive alternative, the mobile switching 
15 centre MSC can send frequency information to the base control unit 
BSC without being asked to do so by the base control unit. The 
mobile switching centre MSC sends the frequency information 
simultaneously with its request for channel assignment in 
accordance with block 73. The base control unit BSC receives the 
20 frequency information and, as illustrated by a broken line between 
the block 74 and 76, can assign a speech channel directly. It also 
lies within the scope of the invention for the mobile switching 
centre MSC to send the frequency information to the base control 
unit BSC before a speech channel is requested. This is shown by a 
25 broken line between the block 72 and 74. 

When the mobile MS requests for a call to be connected with the 
subscriber Ab in conjunction with registration of the mobile, 
according to one variant of the invention, the base control unit 
BSC may request frequency information from the mobile MS, as 

30 described herebelow with reference to Figure 9b. The method 
illustrated in Figure 9b coincides with the method described in 
the beginning of the description of Figure 9a. In accordance with 
block 70, information concerning the type of connection desired is 
transmitted together with the second classification message MSCM2 , 

35 via the base station system BSS, block 71, to the mobile switching 
centre MSC, block 72. This asks for a speech channel to be 
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assigned, block 73 , and the request is sent to the base control 
unit BSC, block 74. According to this variant of the inventive 
method, the base control unit BSC now requests frequency infor- 
mation from the mobile MS. This request is sent to the mobile on 
5 the signalling channel SDCCH, in accordance with block 79. The 
mobile MS responds by sending the frequency information requested 
to the base station unit BSC on the signalling channel SDCCH, 
which receives the information in accordance with block 80. The 
base control unit now makes the channel assignment requested by 

10 the mobile switching centre MSC and sends information concerning 
the assigned speech channel SPEECH to the mobile MS on the 
signalling channel SDCCH. The mobile MS establishes the assigned 
speech channel SPEECH in accordance with block 81, and releases 
the signalling channel SDCCH. The base control unit releases the 

15 signalling channel SDCCH, in accordance with block 82. 

The invention has been described in the aforegoing with reference 
to Figure 8 in the event of the network requesting a connection to 
the mobile MS. In this passage of the description, it is descri- 
bed, for instance, how frequency information is transmitted to the 

2 0 network either through the messages "Request frequency capability" 
and "Response to frequency question" or through the messages 
"Classification query" and the response "CLASSM&RK CHANGE 
procedure". The frequency information is transmitted in a 
corresponding manner when the mobile desires to establish a 

25 connection with the subscriber Ab, as described with reference to 
Figure 9a and Figure 9b. When the mobile switching centre MSC 
sends information to the base control unit BSC without being 
asked, from the block 72 directly to the block 74, only the 
response messages are transmitted. 

30 Those messages that are exchanged over the radio channels in the 
aforedescribed manner are generated in the mobile MS and in the 
network respectively in a known manner* The equipment required 
heref or will be described briefly below with reference to Figure 
12 and Figure 13 . 
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Figure 12 is a block schematic illustrating the mobile station MS 
which carries out the inventive method. The mobile station MS has 
an antenna 710 and a transmitter 720 which is connected to the 
antenna and controlled by a control logic unit 750. The transmit- 
5 ter is connected to a signal processing unit 740. A receiver 730 
is also connected to the antenna and is used in time multiplex 
together with the transmitter 720. The receiver 730 is also 
connected to the signal processing unit 740. The transmitter 720 
and the receiver 730 include modulating, demodulating and 

10 equalizing equipment. Among other things, the signal processing 
unit 740 carries out channel coding, channel decoding and signal 
processing of speech information in an incoming and outgoing 
direction. The signal processing unit 740 is also connected to a 
microphone and to a telephone receiver, block 741, and to the 

15 control logic unit 750. This unit is connected, in turn, to a block 
753 which adapts signals from a block 760 including a keyboard and 
a display window. The invention is realized in the form of data and 
program sequencies in the control logic unit 750. This unit 
monitors the physical signal level and, among other things, 

20 monitors the transmission relating to the release and handover of 
the connections. The Figure illustrates a block 751 in the control 
logic unit responsible for the monitoring of the classification 
messages MSCM1 and MSCM2, as an example of this monitoring 
function. 

25 Figure 13 is a block schematic which illustrates the land network 
of the mobile telecommunication system. Similar to the Figure 2 
embodiment, the hardware in the blocks shown in Figure 13 is 
distributed on the base radio station BTS, the base control unit 
BSC and the mobile switching centre MSC. The base radio station 

30 has two antennas 810 and 811, of which the antenna 810 is a 
receiving antenna and the antenna 811 is a transmitting antenna. 
A transmitter 820 is connected to the antenna 811 and is control - 
<■ led by a transmitter control unit 852 in the base control unit BSC. 

The transmitter is also connected to a signal processing unit 840 

35 in the base control unit BSC. A receiver 830 in the base radio 
station BTS is connected to the antenna 810 and also to the signal 
processing unit 840. The transmitter 820 and the receiver 830 
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include modulating, demodulating and equalizing equipment. The 
signal processing unit 840 includes channel coding and decoding 
and signal processing of speech information in an outgoing and an 
incoming direction. The signal processing unit 840 is also con- 
5 nected to a PCM-link adapter 860 and to a control logic unit 850. 
This unit is connected, in turn, to the transmitter control unit 
852 . The mobile switching centre MSG includes a control logic unit 
870 which is connected to a PCM-link adapter 880. This link 
adapter is connected to the PCM-link adapter 860 in the base 

10 control unit BSC, via the line 12 . The invention is realized in the 
form of data and program sequences in the control logic units 850 
and 870. These units monitor the physical signal level and also 
monitor the transmission which, amorig other things , concerns the 
release and handover of the connections. As an example of this 

15 monitoring process, the drawing shows blocks 851 and 871 in the 
control logic units which carry out the monitoring and handling of 
the classification messages MSCM1 and MSCM2 received from the 
mobile MS. 

The invention provides advantages when the establishment of a 
20 connection is requested in direct conjunction with registration 
of the mobile MS in the network. All functions over which the 
mobile has control can be utilized to the full. For instance, the 
whole of the frequency range of the mobile can be utilized when 
assigning the channel SPEECH for the connection. Other functions, 
25 such as the short message SM, can be utilized during the connec- 
tion. This can take place without the signalling channel SDCCH 
established in the registration procedure being released and re- 
established, which saves connection establishing time. 
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CLAIMS 

1. A method in a mobile telecommunication system for assigning a 
traffic channel (SPEECH) to a mobile station (MS) which requests 
registration of its position in the land stationed network 
5 (MSC&BSS) of the mobile telecommunication system , wherein the 
mobile (MS) has control over at least some of a number of possible 
functions in the mobile telecommunication system, and wherein a 
calling subscriber (Ab) requests to be connected to the mobile 
(MS) via the network, said method comprising the following method 
10 steps: 

the mobile requests the assignment of a signalling channel 
(SDCCH) from the network through an access procedure; 

- the network assigns the signalling channel (SDCCH) and sends 
information concerning this channel to the mobile (MS) ; 

15 - the mobile (MS) switches to the signalling channel (SDCCH) and 
requests the registration; 

- the network (MSC&BSS) registers the position of the mobile (MS) 
and transmits an accept message to the effect that the mobile (MS) 
has been accepted by the network and also a connection establish- 

20 ment message to the effect that the requested connection awaits; 
and 

- the mobile (MS) checks the connection establishment message and 
confirms that the connection requested is accepted, charac- 
terized in that the method includes the following further 

25 method steps: 

- the network (MS&BSS) asks the mobile (MS) of the functions over 
which it has control, at least over which frequency range (F, AF) 
it has control; 

the mobile (MS) discloses those functions over which it has 
30 control; and 

- the network (MSC&BSS) assigns the traffic channel (SPEECH) for 
the requested connection within the frequency capability of the 
mobile (MS) . 

2- A method according to Claim 1, in which the mobile (MS) has 
35 stored a second classification message (MSCM2) which includes some 
of the functions of the mobile telecommunication system and which 
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is transmitted to the network (MSC&BSS) when the mobile (MS) is 
paged by the calling subscriber (Ab) subsequent to completing 
registration and releasing the signalling channel, charac- 
terized in that the question asked by the network (MSC&BSS) 
5 as to the functions over which the mobile (MS) has control 
includes a question concerning transmission of the second 
classif ication message (MSCM2) . 

3 . A method in a mobile telecommunication system for assigning a 
traffic channel (SPEECH) to a mobile station (MS) which requests 

10 registration of its position in the land stationed network 
(MSC&BSS) of the mobile telecommunication system, said network 
including a mobile switching centre 1 (MSC) and at least one base 
control unit (BSC) which is connected to said mobile switching 
centre and which assigns channels for requested connections, and 

15 in which the mobile (MS) is capable of effecting at least some of 
a number of possible functions in the mobile telecommunication 
system, and in which the mobile (MS) requests a connection to a 
called subscriber (Ab) via the network, said method comprising the 
following method steps: 

20 - the mobile (MS) requests through an access procedure a signal- 
ling channel (SDCCH) from the network (MSC&BSS) ; 

- the network assigns the signalling channel (SDCCH) and trans- 
mits information to the mobile (MS) on this channel; 

- the mobile (MS) switches to the signalling channel (SDCCH) and 
25 requests the registration and also permission to set-up the 

connection to the called subscriber (Ab) ; 

- the network (MSC&BSS) registers the position of the mobile (MS) 
and sends an acceptance message to the effect that the mobile (MS) 
is accepted by the network; 

30 - the mobile (MS) informs the network over the signalling channel 
(SDCCH) of the functions over which the mobile (MS) has control, 
at least over which frequency range (F, AF) it has control; and 

the network (MSC&BSS) receives from the mobile (MS) the 
information concerning those functions over which the mobile has 

35 control and stores this information in the mobile switching centre 
(MSC) , 
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characterized in that the method includes the further 
method steps: 

- the base control unit (BSC) receives the information from the 
mobile switching centre (MSG) concerning those functions over 

5 which the mobile (MS) has control; 

- the mobile switching centre (MSC) requests the base control 
unit (BSC) to assign the traffic channel (SPEECH) for the re- 
quested connection; and 

the base control unit (BSC) assigns the traffic channel 
10 (SPEECH) within the frequency range over which the mobile (MS) has 
control . 

4 . A method according to Claim 3 , characterized in 
that the base control unit (BSC) receives the information 
concerning those functions over which the mobile (MS) has control 

15 together with the request made by the mobile switching centre 
(MSC) for the base control unit (BSC) to assign the traffic chan- 
nel (SPEECH) for the requested connection. 

5. A method according to Claim 3, characterized in 
that the base control unit (BSC) sends to the mobile switching 

20 centre (MSC) a message requesting information concerning those 
functions over which the mobile (MS) has control. 

6 . A method in a mobile telecommunication system for assigning a 
traffic channel (SPEECH) to a mobile station (MS) which requests 
registration of its position in the land network (MSC&BSS) of the 

25 mobile telecommunication system, in which the network includes a 
mobile switching centre (MSC) and at least one base control unit 
(BSC) which is connected to said centre and which assigns channels 
for requested connections, wherein the mobile (MS) is capable of 
effecting at least some of a number of possible functions in the 

30 mobile telecommunication system, and in which the mobile (MS) 
requests a connection to a called subscriber (Ab) via the network 
(MSC&BSS) , said method comprising the following method steps: 

- the mobile (MS) requests a signalling channel (SDCCH) from the 
network (MSC&BSS) through an access procedure; 
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- the network assigns the signalling channel (SDCCH) and trans- 
mits information to the mobile (MS) concerning this channel; 

- the mobile (MS) switches to the signalling channel (SDCCH) and 
requests said registration and also permission to set-up the 

5 connection with the called subscriber (Ab) ; 

- the network (MSC&BSS) registers the position of the mobile (MS) 
and sends to the mobile (MS) an accept message stating that the 
mobile is accepted by the network and is permitted to set-up the 
connection; 

10 - the mobile (MS) informs the network (MSC&BSS) on the signalling 
channel (SDCCH) those functions over which the mobile (MS) has 
control, at least the frequency range (F, AF) over which the 
mobile has control; and 

the network (MSC&BSS) receives from the mobile (MS) the 

15 information concerning those functions over which the mobile (MS) 
has control and stores this information in the mobile switching 
centre (MSC) , 

char a c t e r i z e d in that the method further includes the 

following method steps: 
20 - the mobile switching centre (MSC) requests the base control 

unit (BSC) to assign the traffic channel (SPEECH) for the re- 
quested connection; 

the base control unit (BSC) asks the mobile (MS) on the 

signalling channel (SDCCH) for information concerning those 
25 functions over which the mobile (MS) has control, at least 

concerning the frequency range (F, AF) over which the mobile (MS) 

has control; and 

the base station centre (BSC) assigns the traffic channel 

(SPEECH) within the f requency range capability of the mobile (MS) • 



WO 93/21741 



PCT/SE93/00300 




WO 93/21741 



PCT/SE93/00300 



2/11 



V V 



V V 



BTS 




MSG 



BSS 



Fig. 2 





7 


0 


1 


2 


3 


4 


5 


6 


7 


0 




7 


0 











Fig. 3 




SS LAC CI 



BCCH 



Fig. 4 



WO 93/21741 



PCI7SE93/00300 



3/11 



0 




7 


0 




7 


0 




7 


0 



/ 

s 

<J±_ 



SDCCH 



SDCCH 



Fig. 5 



WO 93/21741 



PCT/SE93/00300 



4/11 



22 



Listen 
Request Sign. Ch. 



24 



Switch to SDCCH 
Request Registration 



26 



^ i 



Accept. Received 



28 



SDCCH Released 



29 



Listen on CCCH 



7~ 

MS 



BCCH 



RACH 



CCCH 



SDCCH 



SDCCH 



— — 

SDCCH 



SDCCH 



T 



SDCCH 



Send BCCH 



21 



1 



Activate SDCCH 
Send on CCCH 



23 



Request Received 
Check 
MS Acce pted 

~" \ 



25 



Release SDCCH 



V 



27 



7 



MSC & BSS 



J 



Fig. 6 



WO 93/21741 



PCT/SE93/00300 



5/11 



29 



^ 

Listen CCCH 



42 



Paging Received 
Request Sign. Ch. 



44 



Respond Paging 



46 



Receive and 
Switch to SPEECH 



7 

MS 



1 



CCCH 



RACH 



SDCCH 



SDCCH 

-jL- 



SDCCH 

3- 



^ SDCCH 
^SPEECH 



41 



Paging MS 



r_ 



43 



Assign SDCCH 



45 



Receive MSCM 2 

Check 
Assign SPEECH 



MSC & BSS 



Fig. 7 



WO 93/21741 



PCT/SE93/00300 



6/11 



i_ 



26 



Accept. Received 



62 



Call 
Accepted 



64 



Send Frequency 
Information 



66 



IX. 



Receive and Setup 
SPEECH 



"7 

MS 



SDCCH 



SDCCH 



SDCCH 



SDCCH 



SDCCH 



SPEECH 



n 



61 



SDCCH Retained 
Call Setup 



63 



Frequency 
Capability? 



65 



Assign SPEECH 



J 



MSC&BSS 



Fig. 8 



WO 93/21741 



PCT/SE93/00300 



7/11 



26 



Accept. Received 



Connection Type 
Send MSCM 2 




72 



Receiv MSCM 2 
Check 




' A 73 


Request 
SPEECH Channel 










Send Freq. 
Information 



MSC 



Fig. 9a 



WO 93/21741 



PCT/SE93/00300 



8/11 



26 



Accept. Received 



Connection Type 
Send MSCM 2 



70 



T 



79 



Send Freq. 
Information 



81 



Receive and 
Switch to SPEECH 



MS 



SDGCH 



SDCCH 



SDCCH 
_Z 



SDCCH 



T 



71 



Pass BSC 



74 



Request Freq. 
Information 



1- 



80 



Assign 
SPEECH 



82 



SDCCH 
Released 



SPEECH 



BSS 



JL 



72 



Receive MSCM 2 
Check 



r 



73 



Request 
SPEECH Channel 



I _. 

Vmsc 



Fig. 9b 



WO 93/21741 



PCT/SE93/00300 



9/i 1 



31 



MSCM 1 V 


Revision 


Encryption 


Power 


32 


33 


34 



Fig. 10 




Fig. 1 1 



WO 93/21741 



PCT/SE93/00300 



10/11 



V 



710 



r 



750 




751 



MSGM 



Control Logic 






MS 



Fig. 12 



WO 93/21741 



PCT/SE93/00300 



11/11 



> 
> 



5 



o 

CM 
00 











£ 








CO 


o 


o 


c 


CO 


CD 




00 


nr 











CD 




CO 



i ml 



INTERNATIONAL SEARCH REPORT 



International application No, 
PCT/SE 93/00300 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC5: H04Q 7/04 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC5: H04B, H04Q 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



DIALOG: 125, 340, 350. 351 



Q DOCUMENTS CONSIDERED TO BE RELEVANT 



Category' 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US, A, 5095531 (SAD AO IT0), 10 March 1992 

(10.03.92), column 21, line 12 - column 22, line 6; 
column 24, line 65 - column 25, line 49; column 27, 
line 12 - column 28, line 36, figures 4a, 5a, 5b, 
6a, 6b 



EP, A2, 0419243 (NIPPON TELEGRAPH AND TELEPHONE 

CORPORATION), 27 March 1991 (27.03.91), column 7, 
line 16 - line 53 



1,3,6 



1,3,6 



"~1 Further documents are listed in the continuation of Box C. )( See patent family annex, 



Special categories of cited documents: 

*A* document defining the general state of the art which is not considered 

to be of particular relevance 
E* erlier document but published on or after the international filing date 

*L* document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or other 
means 

P* document published prior to the international filing date but later than 
the priority date claimed 



T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

* Y* document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 

18 June 1993 


Date of mailing of the international search report 

1 5 -07- 1993 


Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. +46 8 666 02 86 


Authorized officer 

Margareta Nylander 

Telephone No. +46 8 782 25 00 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 
Information on patent family members 



28/05/93 



International application No. 

PCT/SE 93/00300 



Patent document 


Publication 


Patent family 


Publication 


cited in search report 


date 


member(s) 


dale 


US-A- 5095531 


10/03/92 


CA-A- 1253255 


25/04/89 






JP-A- 59214346 


04/12/84 






US-A- 4713776 


15/12/87 






JP-A- 1058134 


06/03/89 



EP-A2- 0419243 27/03/91 JP-A- 3174827 30/07/91 

US-A- 5093924 03/03/92 



Form PCT/ISA/210 (patent family annex) (July 1992) 



